Participation of iNOS-derived NO in hypothalamic activation and vasopressin release during polymicrobial sepsis.
Clinical and experimental studies with LPS injection have shown an increase in vasopressin (AVP) secretion in the early phase of severe sepsis, which is subsequently reduced despite persistent hypotension. The aim of this study was to evaluate the role of inducible nitric oxide synthase (iNOS)-derived NO in hypothalamic activation and in AVP release during severe sepsis induced by cecal ligation and puncture (CLP). Male Wistar rats received i.p. injections of aminoguanidine, an iNOS inhibitor, or saline 30 min before CLP or sham surgeries (controls). CLP led to increased plasma nitrate levels, protein leakage and hypotension and caused mortality of 80% by 24 h. Expression of c-fos in paraventricular (PVN), supraoptic (SON) and organum vasculosum of lamina terminalis (OVLT) nuclei, as well as plasma AVP concentration were increased at 6 h but reduced to basal levels 24 h after CLP. Aminoguanidine pre-treatment prevented the increase in plasma nitrate levels and hypotension in the first 6 h. It also reduced AVP secretion and hypothalamic c-fos expression. After 24 h, the pre-treatment reduced plasma nitrate levels, protein leakage and caused a partial recovery of c-fos expression in SON and OVLT but did not affect AVP release. Furthermore, mortality was reduced to 43%. We conclude that during the early phase of severe sepsis hypotension caused by the iNOS-derived NO is partially responsible for the hypothalamic activation and AVP release. In the late phase, however, the iNOS-derived NO prevents brain activation blunting AVP secretion contributing to hypotension, irreversible shock and animal death.